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Abstract
Many genetic disorders demonstrate mutations that can be traced to a founder,
sometimes a person who can be identified. These founder mutations have generated
considerable interest, because they facilitate studies of prevalence and penetrance and
can be used to quantify the degree of homogeneity within a population. This paper
reports on founder mutations among the Dutch and relates their occurrence to the
history and demography of the Netherlands. International migration, regional and
religious endogamy, and rapid population growth played key roles in shaping the Dutch
population. In the first millenniums BC and AD, the Netherlands were invaded by Celts,
Romans, Huns, and Germans. In more recent times, large numbers of Huguenots and
Germans migrated into the Netherlands. Population growth within the Netherlands was
slow until the 19th century, when a period of rapid population growth started. Today,
the Dutch population numbers 16 million inhabitants. Several different classes of
founder mutations have been identified among the Dutch. Some mutations occur
among people who represent genetic isolates within this country. These include
mutations for benign familial cholestasis, diabetes mellitus, type I, infantile neuronal
ceroid lipofuscinosis, L-DOPA responsive dystonia, and triphalangeal thumb. Although
not related to a specific isolate, other founder mutations were identified only within the
Netherlands, including those predisposing for hereditary breast-ovarian cancer, familial
hypercholesterolemia, frontotemporal dementia, hereditary paragangliomas, juvenile
neuronal ceroid lipofuscinosis, malignant melanoma, protein C deficiency, and San
Filippo disease. Many of these show a regional distribution, suggesting dissemination
from a founder. Some mutations that occur among the Dutch are shared with other
European populations and others have been transmitted by Dutch émigrés to their
descendents in North America and South Africa. The occurrence of short chromosomal
regions that have remained identical by descent has resulted in relatively limited
genetic heterogeneity for many genetic conditions among the Dutch. These
observations demonstrate the opportunity for gene discovery for other diseases and
traits in the Netherlands.

*This article is reproduced with permission of the European Journal of Human Genetics 12-2004, 591–600.
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2.1

Introduction

Many Mendelian disorders demonstrate mutations that can be
traced to a founder, often one whose name is unknown, but
whose existence can be inferred from the unique chromosomal
background on which the mutation occurred. Some founder
mutations may be a major cause of the disorder, because they
lead to a specific phenotype – the disease occurs only if that
mutation is present., Alternatively, there is no specific correlation with phenotype, but the reproductive history within a given population led to a relatively high frequency for the mutation and, thus, to its becoming a major cause of a disease.
Founder mutations have generated considerable interest
among human geneticists. Testing for one or a few prevalent
founder mutations is more efficient than testing for many rare
mutations., This enhanced efficiency of testing has led to
many studies about the prevalence and penetrance of these mutations., Founder mutations demonstrate linkage disequilibrium (LD) with neighboring genetic markers. Using LD-mapping, genes can be identified without prior knowledge of the
founder mutation.– When the founder is not identified, the
size of the LD intervals can provide a timing mechanism (coalescence time) for when the mutation arose in the given population. Identification of the same founder mutations in different
populations has been useful for determining the relatedness of
these populations.
Founder mutations have been identified both in stable populations as well as in populations with a migratory history. In
stable populations, the mutation may have arisen within the
population itself or may have been brought into the population
by an immigrant. In migratory populations, the mutation was
introduced by a founder whose descendants either reproduced
with other immigrants or with a local population. Typically, a
period of endogamy ensued as the result of geographic, linguistic or religious isolation, often a combination of these factors. In
turn, other events, including selection and genetic drift, operated to influence the frequency of the founder mutation.
Founder mutations occur in several European populations,
some of which have been reviewed previously., Here, we report on founder mutations among the Dutch and relate their
occurrence to the history and demography of the Netherlands,
including subsequent migration to North and South America
and South Africa. The founder mutations among the Dutch
may be explained on the basis of migration, endogamy, and
rapid population growth.

2.2

Dutch origins

The Dutch are descended from a group of Homo sapiens who
settled Europe during the Paleolithic (  years ago) and
Neolithic (  years ago) periods. These settlers originated
in the Middle Eastern and brought a discrete set of Y chromosomal and mitochondrial haplotypes, Indo-European languages, agriculture, and pottery.– The settlers were hunters,
who lived in communities of about  people at a population
density of one person per – km. This means that each
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community controlled an area of – km. Over the territory of the present Netherlands (  km), there must have
been about  inhabitants (. Figure 1).
Agriculture supported higher population densities so that,
in the early Bandkeramik period, there were about two inhabitants per square kilometer Over the territory of the present
Netherlands, there must have been about   inhabitants.
Several new cultures appeared around this time period of –
 BC, with the Megalithic monuments as the most prominent examples. Those tombs were made of large stones shaped
as domens or menhirs, and appeared in the farming regions
along the Atlantic coast of Europe from the Iberian Peninsula
to Denmark, and along the western coasts of England and Ireland. Stonehenge in England is the most famous example.
In the first millennium BC, the Netherlands were invaded
by Celts, a people who were successful farmers and excellent
copper smiths. They were descendants of the Iron Age communities that were named for Hallstatt in western Austria and
La Tène in Switzerland. During the next millennium, other
groups settled in the Netherlands. Under Julius Caesar, the Romans invaded the Netherlands around the birth of Christ. A
wave of Goths passed through the Netherlands around 
AD, followed by Huns around  AD, and by the Germans
around  AD (. Figure 1). Regional sovereignty in the Netherlands began around  AD.

2.3

Demographics of the Netherlands

Immigration
In , the population of the geographic region of the Netherlands counted between   and    inhabitants. This
number increased to . million people in , and, then,
growth came almost to a standstill. In the th century, population growth resumed and, by , the Dutch population increased to . million. By , it reached . million, and by
 it doubled again to . million (. Figure 1).
International migration played a key role in shaping the
Dutch population. From the late th century onward, large
numbers of immigrants settled in the Netherlands, attracted by
the religious tolerance and economic prosperity of the Dutch
Republic., After ,   religious and economic refugees fled from Flanders and northern France and settled with
their families in the cities of the seaside provinces. A century
later,   French Huguenots arrived in the Republic and,
again, mostly settled in the cities and towns of the West. From
the late th century until well into the th century, considerable economic migration occurred in the cities of the west,
mainly from western Germany and Scandinavia. At the end of
the th century, several thousand Jewish refugees from the
Iberian peninsula arrived in the same area. From the second
half of the th century onward, some   Jews arrived
from Central and Eastern Europe. A rough estimate of the total
th and th century migration into the Netherlands was on
the order of half a million people, % of whom came from
western Germany. Compared to a national population of two
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million people in , these figures suggest that immigration
was an important factor for shaping the demography of the
Netherlands. Immigration declined after  and did not become a demographic force again until the mid-th century
(. Figure 1).,

Emigration
Emigration was also a demographic force. Large numbers of
indigenous Dutch people left the country during the past several centuries. In the th century, many Dutch people emigrated to other countries. During the first half of the th century, the number of Dutch émigrés living in the Dutch East
Indies was around  persons. Following the opening of the
Suez Canal in , that number increased to around   by
the end of the th century. Emigration from the Netherlands to
North America was not high during the th and th centuries
– the number of people of Dutch descent in  was only
  – but after , the flow increased. During the period
–, approximately   Dutch people emigrated to
the United States. The first wave occurred between  and
, with half of these persons belonging to a dissenting Protestant denomination. The second wave occurred later in the
th century. The successive crop failures of potatoes and grain
between  and , and the subsequent agrarian restructuring between  and , were influential push factors. Dutch
migration to settlements in Brazil (–), Surinam (after
), and the Dutch Antilles was not extensive, and took place
mostly in the th century, with a total of   emigrating up
to . Dutch emigration to settlements elsewhere was also
very limited. Until , about   Netherlanders settled in
Canada,  settled in Argentina,  in Brazil, and  in
Australia. In ,  Netherlanders lived in South Africa, a
number that had been only  in . After the Franco-Prussian War, when the German economy underwent a period of
rapid expansion, many Dutch people went to Germany. The
number of persons of Dutch descent living in Germany around
 was about  , but by the outbreak of World War I, this
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. Figure 2 Map of the Netherlands with mentioned provinces (uppercase
only), cities and regions (upper and lowercase), and rivers (Maas and Rijn or
Rhine).
Note: To be in line with the historical description of the population and the
geographical barriers described in the text, the map depicts the situation as
it existed in 1920. The reclamation of the inland sea (the Zuiderzee) between
1930 and 1968 has since then completely reshaped the topography. The
part of the Zuiderzee that has survived as a lake is now called IJsselmeer. The
southwest, which consisted of a series of islands and peninsulas has since
the end of the 1950s with the Delta project also undergone profound
changes in its topography, with stronger geographic links within the area
and with the rest of the country as a result.

had risen to more than  . The number of persons of
Dutch descent who had settled in Belgium in the mid-th century was more than   and, after , about  .

Regional and religious differences
Despite the relatively small size of the country, remarkable differences have always existed within the Netherlands, both by
region and by religious group. The Netherlands has been divided geographically by the major rivers whose deltas they occupy – the Maas and the Rhine (. Figure 2). Historically, these
rivers created barriers to migration. Even greater geographic
barriers were created for the people who lived on the West
Frisian islands and for people who lived north of the Zuiderzee
in Friesland (. Figure 2, which describes the topographic situation around  prior to the reclamation of the Zuiderzee).
Data on the spatial interaction of people from various regions have been studied using marriage certificates. In all provinces, the proportion of interprovincial marriages increased
between  and , but the differences between the pro-
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vinces in the South, the urbanized West, and Friesland (. Figure 2) with low proportions and the rest with high rates of
intermarriage did not disappear. Data for cities in East and
West for the th century showed that geographic homogamy
was lower in the West, partly as a consequence of the presence
of a highly developed transport system and partly as the result
of several population concentrations. Data for more isolated
rural areas in the provinces of Zeeland and Noord-Brabant
(. Figure 2) showed much higher rates of endogamy.
Marital endogamy was determined not only by spatial isolation but also by religious differences. Sharp religious cleavages
and vehement debates on religious problems have been characteristic of the Netherlands since the Reformation. In that crucial
period, only a part of the population joined the Protestant faith.
Both in the early s, and in the s, a number of ministers
broke away from the Netherlands Reformed Church and returned to the stricter orthodoxy of an earlier period; these secessions led to the development of the ‘Gereformeerde Kerken’,
the Calvinists. The percentage of Roman Catholics remained
fairly constant (.% in , .% in ) and then increased
slightly to .% in . The proportion of Dutch Reformed
(the name that is given to the members of the original State
church) declined continuously particularly after , from
. to .% in . The percentage of Calvinists (% in
) rose to .% in .
In its overall effect upon social and cultural participation,
religion in the Netherlands was until recently of the utmost
importance. From an early age onward, the population was
divided into three separate blocs, who spent a great deal of their
time in different environments. Religion determined the education that one received, the friends one had, and the choice of a
spouse, the political party, and the trade union. Catholics and
Calvinists, which constituted rather homogeneous and closeknit religious groupings with a marked identity of their own.
The old distinctions between the southern provinces Limburg
and North Brabant (–% Catholic), and the northern parts,
with less than % Catholics, remained throughout the whole
th and early th century. Outside the southern provinces,
small concentrations of Roman Catholic groups could be found
in a completely Protestant environment. This applied to parts of
Friesland, Zeeuws-Vlaanderen in the province of Zeeland,
Overijssel, Gelderland, and in the provinces of Holland (. Figure 2).
A detailed long-term study of religious assortative mating in
the West of the Netherlands showed that religious barriers during the first decades of the th century were considerable by
modern standards and became even more insurmountable after
. Provincial data for the period – show that % of
Roman Catholics married within their own religion. The Dutch
Reformed and Calvinists had high endogamy rates in the Western provinces and Limburg, where both groups of Protestants
were a small minority. National data for the period –
showed a sharp increase in intermarriage for the Catholics and
Calvinists, and a gradual increase among the Dutch Reformed. Religious endogamy in small communities was particularly high.
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2.4

Founder mutations

To identify founder mutations among the Dutch and to put
these into the context of Dutch demography, we searched the
databases Pubmed and OMIM, through May , using the
terms, ‘founder, mutation, Dutch, Netherlands, Holland, Surinam, Indonesia, East Indies, Afrikaner, and South Africa’, with
no language restriction. Furthermore, references cited in the
published papers were examined until no further study was
identified. A Dutch founder mutation was recognized when a
disease mutation could be traced back to a common founder in
the Netherlands or when the mutation was reported only
among Dutch people. For clarity, we have assigned mutations
into several categories: () genetic isolates, including large families, () Dutch-specific, when the mutation was only identified in the Netherlands, () European-shared, when the mutation was identified in the Netherlands and in at least one other
population within the current European region, and () Dutch
émigré, when the mutation was identified in Dutch émigré populations.
Where known, we present information about their mutant
allele frequencies in affected and unaffected populations, the
timing of their occurrence and their contemporary geographic
distribution. When possible, we have calculated coalescence
times of the founder mutations. The calculation of coalescence
times is based on the average reproductive age of  years for
men and women based on different observations. For women,
the average was around – years in the period –.
This high age was partly due to high average numbers of children (between . and . per woman) partly to high ages at
first marriage. The age at reproduction decreased to around age
 after , to decrease further after  to a value of around
 years in the middle of the s. For men, data are available
from  onwards. Data show that, from  onward, a decrease occurred in the age of fathers at the birth of their children from almost  to  years. This decrease lasted until .
After World War II, the same development was observed as
among women. These data provide only national averages. Owing to strong differences in age at marriage and the number of
children, ages at reproduction varied considerably over provinces and religious groups. For the period before , no
such information is available, but estimates might be given
based on growth rates for various period. Subsequently, we
have related coalescence times to events in Dutch history.

Genetic isolates, including large families
Several founder mutations have been identified among people
who represent a religious, linguistic or geographic isolate within
the Netherlands (. Table 1). Among these are the mutations
that cause benign familial cholestasis, type I diabetes mellitus, infantile neuronal ceroid lipofuscinosis, triphalangeal
thumb, and hereditary paragangliomas,, These mutations
have been found in large families or in individuals. Sometimes,
the genealogy of these families is unknown, but has been demonstrated by probing village and church records, such as the
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. Table 1 List of founder mutations from Dutch Genetic isolates, including large families
Disease (reference)

Gene

Benign familial cholestasis32,33

ATP8B1

Three individuals in isolated
fishing village

Diabetes mellitus, type I34

chr8q24

Isolated village in SW Netherlands

Infantile neuronal ceroid lipofuscinosis35

CLN1

T29A, C451T

TH

R233H

L-DOPA

responsive dystonia36

Mutation

Triphalangeal thumb37

study of individuals affected with type I diabetes mellitus. In
the diabetes study, a review of these records demonstrated a
common ancestor  generations prior to the proband generation, indicating that the founder mutation may have arisen during the late th century, when the Protestant Reformation contributed to population stratification.
Often, these families have been sentinel not only for mapping and cloning a gene, but also for demonstrating novel genetic phenomena. The studies of Dutch families with hereditary
paragangliomas were the first to demonstrate a paternal imprinting effect for this disorder. This occurred at a time when
the case for genetic imprinting in humans was being established. The study of three unrelated individuals from a geographically isolated fishing village in the Netherlands was one of
the first to demonstrate the power of LD-mapping, a technique
that has since generated widespread interest.

Dutch-specific
Many mutations have been described specifically in the Netherlands (. Table 2). The frequency of these mutations is variable.
Some mutations are predominant causes of the disease among
Dutch probands. For example, % of the alleles of patients with
San Filippo A disease are identified with the sulphamidase
RH mutation, and the BRCA insA and delTT
mutations account for % of hereditary breast and ovarian
cancer linked to this gene. For hereditary breast and ovarian
cancer, many Dutch-specific mutations in the BRCA gene are
causative, with none being predominant., For familial hypercholesterolemia and for frontotemporal dementia, the
Dutch-specific mutations are responsible for a relatively low
proportion of cases.,,
The time of origin for most of these Dutch-specific founder
mutations is unknown; however, there are a few exceptions and
these span contemporary Dutch history. A common ancestor
was identified for probands with the Protein C deficiency mutation RX, and for probands with the Tau frontotemporal
dementia mutation PL. The common ancestor with the
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Regional distribution

Coalescence
time

15 generations

Zeeland (large inbred Catholic
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100% (three unrelated
families)
Two kindreds in an isolated
population

Protein C deficiency mutation lived in . The founder mutation for the BRCA delAA mutation was calculated to have
arisen during the same era ( years ago). Based on coalescence time calculation, the founder mutations for the PGL
DY mutation may have occurred  years ago ( generations), when regional Dutch sovereignty was being established following the collapse of the Carolingian empire.
For many mutations, common origins have not been demonstrated on the basis of shared haplotypes, so that recurrent
mutation cannot be excluded. Yet, for some of these conditions,
mutations show regional distribution, suggesting the general
location in which the mutation may have arisen and then
fanned out. For example, the sulphamidase RH mutation
that causes San Filippo disease has a higher distribution in
Utrecht and Zuid Holland (. Figure 2). Two LDL receptor
mutations that cause familial hypercholesterolemia have different regional distributions. The – G-A mutation is found
predominantly in the southern Netherlands and the exon –
 kb deletion is found predominantly in the northwestern Netherlands., The BRCA IVS–del is found predominantly among Catholic families in the western part of Noord
Brabant and the BRCA insA mutation is found predominantly among Protestant families in Zuid Beveland (. Figure

2).

Allele sharing with other European populations
The Dutch share founder mutations with other European populations for many conditions, including acute intermittent
porphyria, congenital disorders of glycosylation, type a, cystic fibrosis, familial hypercholesterolemia, generalized
atrophic benign epidermolysis bullosa, glycogen storage disease II,– Krabbe disease, medium chain acyl-coA dehydrogenase deficiency, Stargardt disease, and cone-rod dystrophy. (see . Table 3) The frequency of these mutations as a
cause of these diseases is variable, ranging from  to %. A
single mutation is the major cause of the disease within the
Netherlands, for generalized atrophic benign epidermolysis bul-
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. Table 2 List of Dutch specific founder mutations
Disease (reference)

Gene

Mutation

Prevalence of mutation among affected

Breast-ovarian cancer,
hereditary 140

BRCA1

1411insT

7/666 families

40

2312 del5

8/666 families

40

2804delAA

19/666

41

IVS12–1643del3835

20/98 families

41

IVS20+1G>A

10/98 families

41

IVS21–36del510

9/98 families

42

Ex 22 510 bp Alumediated deletion

8/170 families +6/49
probands

5579insA

6/21 families

6503delTT

7/21 families

1359–1 (G-A)

12.2%

Southern Netherlands

Ex7–8 del 4 kb

9.5%

Northwest Netherlands

2

Breast-ovarian cancer,
hereditary 241

BRCA2

41

Familial hypercholesterolemia43

LDLR

44

Regional distribution

32 generations
West Brabant clustering (Catholic)

Zuid Beveland clustering (Prostestant)

Frontotemporal
dementia45

Tau

P301L

12%

9/11 cases share a
common ancestor

Hereditary paragangliomas39

PGL1

D92Y

24/32 families

West Central Netherlands

38

L139P

6/32 families

Juvenile neuronal ceroid lipofuscinosis35,46

CLN3

del 1.02 kb, 302T-C,
424delG, 1000C-T,
1054C-T

58/64 have high-risk
D16S298 marker

Malignant melanoma47

CDKN2A

p16-Leiden (del 19bp)

Protein C deficiency,
type I48

Protein C

R306X

13%

R230C

23%

G152X

23%

Sulphamidase

R245H

48
48

San Filippo disease

49

losa (COLA delG), cystic fibrosis (CFTR deltaF),
Krabbe disease (GALC IVSdel kb), and MCAD deficiency
(MCAD KE). The Dutch/non-Dutch distinction may be
arbitrary for many conditions, and may reflect that comparable
studies for some of these mutations have not been performed in
other European populations. Some of these mutations, including MCAD KE, and CFTR deltaF, show northwest to
southeast clines across Europe.
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Coalescence time

>200 years old

West Central Netherlands
common ancestor in
1757

57%

Higher distribution in
Utrecht and Zuid Holland

Dutch émigré populations
Founder mutations of Dutch origin have been found among the
descendants of Dutch émigrés. Emigration was often by people
who shared the same region of origin and the same religion,
which could have had an effect on the genetic pool observed in
the regions of destination. Unfortunately, no literature about
founder mutations in the East Indies was identified. This may
be caused by the fact that relatively little research on this topic
has been performed in this country and that the Dutch were a
nonstable, temporary group of migrants, who did not intend to
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. Table 3 List of founder mutations shared with other European populations
Disease (reference)

Gene

Mutation

Prevalence of mutation
among affected

Regional distribution

Acute intermittent porphyria51

PBGD

82 C-T (Arg-Trp)

30% (15/49)

10/15 families mid-eastern
Neth

Congenital disorders of
glycosylation, type 1a52

PMM2

R141H

Cystic fibrosis53

CFTR

DelF508

75%

A455E

4%

53
53

6.2% in Zuid-Holland
11.1% in Zeeland

53

G542X

2%

8.6% in Limburg

N543H/2393del9bp

19.0%

Northwest Netherlands
(Noord Holland)

43

1359–1(G-A)

12.2%

Southern Netherlands
(Brabant)

43

313+1(G-C), 313+1(G-A), 313
+2(T-C)

10.5%

Northeastern and eastern
Netherlands (Groningen and
Gelderland)

43

W23X

6.2%

Northeastern Netherlands

E207K

4.8%

Familial hypercholesterolemia43

LDLR

43

Fragile X syndrome61

FMR1

full mutation

Generalized atrophic benign
epidermolysis bullosa54

COL17A1

2342delG

Glycogen storage disease
II55,56

Acid maltase

IVS1(-13T-G)

25% of Dutch patients

525delT

23% of Dutch patients

delEx18

16% of Dutch patients

56,57
56,57

Krabbe disease

58

GALC

58

83% (5/6 alleles)

IVS10del30kb

52%

T513M

8.5%

in Eastern Netherlands

35–44% of non-Dutch,
Caucasian alleles

Medium-chain acyl-coA
dehydrogenase deficiency59

MCAD

K304E

94%

founder effect in northwestern Europe

Stargardt/cone-rod dystrophy60

ABCR

delG863/G863A

31%

Equal allele frequency
among Dutch and Germans

settle there forever. During the independence of Indonesia,
most Dutch descendants immigrated back to the Netherlands,
limiting the possibility for Dutch genes to permeate the East
Indies.
The LDL receptor mutations of Dutch origin have been
observed among Canadians with Dutch ancestry and among
Afrikaners in South Africa (. Table 4). Much like the Dutch
themselves, Afrikaners are an endogamous population with
Dutch, French Huguenot, and German ancestry. The multiple
European origins have been observed for the Afrikaner founder
mutations for variegate porphyria PPOX RW,, CFTR
delF, delTT, and -A→G, the LDR receptor
MV, and the Fanconi anemia A deletion exons –.
Founders have been identified for mutations that cause Le-
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ber hereditary optic neuropathy (LHON) and acute intermittent porphyria in Dutch émigré populations. LHON is caused
by mutation in the mitochondrial DNA (mtDNA). Recently,
analysis of the  large Dutch pedigrees showed several instances in which the mtDNA mutations were either identical
or related by descent. The most striking was a Dutch founder
mtDNA  mutation on a haplogroup J background that
had an identical sequence in two Canadian LHON pedigrees,
indicating a common ancestor. This mutation must have occurred prior to the European settlement of Canada in the
s. A total of  families with the  mutation of the
haplogroup J were traced to a female ancestor who was born
in  in the town of Rhenen (. Figure 2). Another pedigree
could be traced back to woman who was born in Rhenen in 
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. Table 4 List of founder mutations among Afrikaners

2

Disease (reference)

Gene

Mutation

Prevalence of mutation
among affected

Cystic fibrosis62

CFTR

DelF508

76%

394delTT

3.60%

Finland, Belgium, Denmark

3272–26A→G

4.00%

France, Canada, Portugal

D206E

69%

M408V

15%

3.1% of Dutch FH patients

DelE12–31

60%

1 German from Western
Ruhr

63

DelE11–17

13%

63

3398delA

7%

62
62

Familial hypercholesterolemia43

LDLR

43

Fanconi anemia

63

FANCA

Hypertrophic cardiomyopathy64

betaMHC

64,65

Variegate porphyria

R403Y

A797T

64

CTnT
66,67

PPOX

25%

R92Y
R59W

67

R168C

66,67

H20P

and another to a woman born around  in Almkerk (. Figure 2). In addition, there were two /haplotype K pedigrees
that could be traced to a woman born in Leeuwarden (. Figure
2) circa .
The South African variegate porphyria PPOX RW could
be traced back to Gerrit Jansz van Deventer, born in Veldkamp
(. Figure 2) in the Netherlands, and to his wife Ariaentje Jacobs, who was born in Rotterdam (. Figure 2). Her father died
when she was  months and her mother, when she was eight.
Admitted to the orphanage ‘Gereformeerd Burgersweeshuis’ in
Rotterdam, in , the director minister Sewentien decided to
send eight of his female orphans (including Ariaentje and her
half-sister Willemijntje) to the Cape to become wives of the
Dutch settlers. She married Gerrit Jansz van Deventer, and he
and his wife had eight children, of whom four had porphyria.
The link with this founder family was identified first by Geoffrey Dean, a British physician who settled in South Africa in
. He could determine whether Ariaentje or her husband,
Gerrit Jansz, carried the mutation. Based on the fact that Hendrik, the son of the half-sister, Willemijntje, also had porphyria
the mutation, the carrier was assumed to be Ariaentje.
A cluster of porphyria was also identified in a community
southeast of Portland, Oregon (Robert Vlietinck, unpublished
results). These people were descended from seven founders who
all emigrated to the United States in the middle of the th
century. They were endogamous to keep the farming land in
the families. Their ancestry could be traced back to the province
of North-Brabant, not far away from the village Veldkamp,
where Gerrit Jansz van Deventer was born.
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Other populations

2.5

Implications for clinical genetic testing and
gene discovery

The presence of so many founder mutations among the Dutch
could lead to efficient testing based on genotype for diagnosis or
presymptomatic diagnosis for the conditions listed in these tables. Even for autosomal recessive disorders, the presence of
even one founder mutation in a symptomatic patient would
increase the likelihood of the disease and would suggest looking
for a second mutation by DNA sequencing or other scanning
method. Likewise, heterozygote screening for autosomal recessive conditions for reproductive genetic counseling could be
efficient and tailored to specific regions of the Netherlands,
where certain allele frequencies are known to be higher. For
many conditions, however, the carrier frequencies and regional
distributions are unknown; thus, additional research is required
before such programs could be implemented.
The occurrence of short chromosomal regions that have
remained identical by descent has resulted in relatively limited
genetic heterogeneity for many genetic conditions among the
Dutch, leading to recognizable associations of founder mutations with linked marker alleles. This could make gene discovery more efficient for conditions that have a genetic basis, thus
far unidentified. The presence of large Dutch families and some
genetic isolates within the Dutch population create unique opportunities for gene discovery, as has been demonstrated already.
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2.6

Suggested next steps

Prior to realizing the potential for genetic testing and gene discovery in the Dutch population, several next steps are recommended. Population genetic studies for known mutations to
determine allele frequencies and their regional distributions
could lead to more precise recommendations for genetic testing.
The development of a Dutch DNA testing chip could make
such a study very efficient. The development of a Dutch haplotype map could increase the efficiency of gene discovery and
genetic epidemiology studies. LD studies to understand the timing of mutations and forces that may have influenced the distribution would lead to a more complete understanding of contemporary Dutch population genetics.
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